PCT 



BCEMH PHAfl 0PTAHH3Amifl 
HHTEJUlKKTyAJIbHOfi COBCTBEHHOCTH 
MesyQTHapoAHoe 6ropo 



MEH^yHAPOflHAfl 3AHBKA, OIiyBJIHKOBAHHAfl B COOTBETCTBHH 
C flOrOBOPOM 0 IIATEHTHOfi KOOIIEPAIIHH (PCT) 




(51) MesAYHapoAnaa raaccmfrHKanHfl 
B3o6peTeHBA 6 : 
F01K 25/00, 19/06 



Al 



(11) HoMep MeacflyHapottHOH ny6jiHKanHH: WO 95/33918 
(43) AaTa Me«Aynapo aboh 

ny6xBKaxpam 14 gegagpg 1995 (14.12.95) 



(21) HoMep Me^AynapoAHOH 3&hbkh! PCT/RU94/00123 

» ■ 

(22) Rara MemAynapoAHOH nofla^e: 

6 hhjhh 1994 (06.06.94) 

(71X72) 3aflBBTejiH h H3o6peTaTejra: TJIAPOJIEB EBre- 
hhh Eophcobhh [RU/RU]; 300026 Tyjia, 1 K)*huh 
npoe3fl, fl. 8, kb. 23 (RU) [GLAGOLEV, Evgeny Bori- 
sovich, Tula (RU)]. TJIATOJIEB AjieKcamro EBreHL- 
esOT [RU/RU]; 142103 IIoflOJiBCK, MocKOBwcaa o6n., 
yn. Mapa, a. 6, kb. 12 (RU) [GLAGOLEV, Alexandr 
Evgenievich, Podolsk (RU)]. 



(81) yKa3aHHije rocyaapcrBa: JP, US, esponeficKHH hht- 
eHT (DE, FR, GB, IT, SE). 

Onyd^HKOBaHa 

ComnemoM o M&tcdynopodHOM noucne. 
C u3MeH€HHOU (fropMyjiou u3o6pemeHim u 
oGbJtcneHiteM. 



(54) Title:METHOD OF ESTABLISHING A REGENERATIVE CYCLE IN A HEAT-POWER DEVICE AND ASSOCIATED 
DEVICE 

(54) Ha3BaHae B3o6peTeHHjc CIIOCOB OCyiHECTBJIEHHfl PErEHEPATHBHOTO UHKJIA TEIUIOCHJIOBOTO 
yCTPOfiCTBA H yCTPOftCTBO flJIH ETO OCymECTBJIEHHfl 






(57) Abstract 

; The invention can be applied in the production and modernisation of transport heat engines and stationary thermal 
installations. The proposed method in essence involves heating a liquid working medium, conversion of that medium to the 
vapour phase, expansion of the vapour to obtain energy, regenerative removal of heat from the medium which has been spent 
by expansion and condensation of the medium. The working medium is heated to a temperature not exceeding its critical 
temperature and at a dryness of close to zero, vapour being formed by expansion without any heat being supplied. In addition, 
the working medium is further heated using ambient heat and the regenerative removal of heat is terminated when the 
dryness of the working medium is close to zero. The working medium may also be heated using only ambient heat under the 
same conditions of regenerative beat removal. The proposed engine for implementing this method comprises a high-pressure 
pump (compressor) and a cylindrical housing which accommodates a piston, the housing itself being enclosed in a cooling 
jacket for a coolant liquid which circulates in the jacket's interior space; this arrangement ensures that the working medium in 
the housing and the coolant (supply) liquid in the jacket flow in opposing directions, while the inlet aperture of the jacket is 
connected by a pipe to the pump (compressor) outlet aperture. 



9/3/07, EAST Version: 2.1.0.14 



PCT 



BCEMHPHAH 0PrAHH3A£(HA 
HHTEJUIEKTyAJIbHOfi COBCTBEHHOCTH 
MesyryaapoAHoe 6a>po 



MEHCflyHAPOflHAH 3AHBKA, OIiyEJIHKOBAHHAfl B COOTBETCTBHH 
C flOrOBOPOM O IIATEHTHOE KOOIIEPAItflH (PCT) 




(51) Me»AyHapo«Haa KJiaccHfrmcarcHff 
H3o6peTeHHa 6 : 
F01K 25/00, 19/06 



Al 



(11) Houep uesAyHapoAHOB ny&iHKai 
(43) flaTa m eKHyHapooHOH 



WO 95/33918 



till ii : »• 



14 AeRa6px 1995 (14.12.95) 



(21) Houep Me^KflyHapoAHOH 3IIhbkb: PCT/RU94/00123 

■» 

(22) flaTa MeamyHapoflHOH no^aie: 

6 htohh 1994 (06.06.94) 

(71X72) SaHBHT&XH h H3o6peTaTejra: TJIAPOJIEB Ebfb- 
hh6 EopucoBin [RU/RU]; 300026 Ty;ia, 1 IOjkhmh 
npoe3A, a. 8, kb. 23 (RU) [GLAGOLEV, Evgeny Bori- 
sovich, Tula (RU)]. TJIATOJIEB AjreKcanjrp EBrem,- 
eBHH [RU/RU]; 142103 IIoaojibck, MowcoBCKaa o6ji., 
yji. Mnpa, a. 6, kb, 12 (RU) [GLAGOLEV, Alexandr 
Evgenievich, Podolsk (RU)]. 



(81) yKa3aHHwe rocyaapcTsa: JP, US, eBponeficKHH nar- 
eirr (DE,FR, GB, IT, SE). 

Ony6jiHKOBaHa 

ComnemoM o MeoKdynapodnoM noucKe. 
C U3MeneHHou ^opuyjiou u3o6pemenuH u 

O&bXCHeHUeM. 



(54) Title:METHOD OF ESTABLISHING A REGENERATIVE CYCLE IN A HEAT-POWER DEVICE AND ASSOCIATED 
DEVICE 

(54) HaasaHHe H3o6peTeHBJ£ CIIOCOB OCymECTBJIEHHfl PEFEHEPATHBHOrO IJHKJIA TEIUIOCHJIOBOIX) 
yCTPOfiCTBA H yCTPOBCTBO flJIH EH) OCymECTBJIEHHfl 





(57) Abstract 

The invention can be applied in the production and modernisation of transport heat engines and stationary thermal 
installations. The proposed method in essence involves heating a liquid working medium, conversion of that medium to the 
vapour phase, expansion of the vapour to obtain energy, regenerative removal of heat from the medium which has been spent 
by expansion and condensation of the medium. The working medium iB heated to a temperature not exceeding its critical 
temperature and at a dryness of close to zero, vapour being formed by expansion without any heat being supplied. In addition, 
the working medium is further heated using ambient heat and the regenerative removal of heat is terminated when the 
dryness of the working medium is close to zero. The working medium may also be heated using only ambient heat under the 
same conditions of regenerative heat removal The proposed engine for implementing this method comprises a high-pressure 
pump (compressor) and a cylindrical housing which accommodates a piston, the housing itself being enclosed in a cooling 
jacket for a coolant liquid which circulates in the jacket's interior Bpace; this arrangement ensures that the working medium in 
the housing and the coolant (supply) liquid in the jacket flow in opposing directions, while the inlet aperture of the jacket is 
connected by a pipe to the pump (compressor) outlet aperture. 



9/3/07, EAST Version: 2.1.0.14 



Hcnojn>30BaHHe: npn coa/jawo! h MogepHnaauHE TpaHcnopTHtix Tenno- 

BHX flBHTaTeiietf H CTaiJHOHapHHX TSnJIOBBK 7CTaHOBOK. 

CynpocTb: cnocoO BKJamaeT HarpeB KHflKoro paCo^iero Tejia, nepeBOfl 
ero b naposyio $aay, pacnmpeHHe c noJiyweHHeM sKsprim, pereHepaTHBHUft 
OTBOfl Tenjia ot cpaGoiaEinero npH pacEwpeHHH Tejia h KOH^eHcaipno 
nocjieflHero, npireeM HarpeB paGc^iero Tejia BeayT flo TeMnepaTypH, He 
npeBbanaion^fl ero KpurircecKyw TeMnepaTypy, h npw CTeneHH cyxocTH, 
k H7JDD, a napooOpaaoBaHHe Be^yr npn pacnmpeHHH Sea noflBOfla 
Teiuia. KpoMe Toro, • HarpeB paGoqero rejia no jihht e jzl ho BeayT TeimoM 
OKpymxMpfi cpe^H, a perenepaTHBHU-^fl otboe Teima aaKaH^HBaOT npn CTe- 
neHK cyxocTH paGo^ero Tejia GonraKOfl k Hym HarpeE paGouero TeJia mo- 
xeT npoK3BO^KTLCs xaKJice kc KJixroiT e Jii ho tsiijiom OKpyataiometf cpeflH npii 
tom xb ycjiOBHH pereHepaTHBHoro oTBOfla Tenjia. 

Ocyn^cTBJWiomHft ynasaHHUft cnocoG fiBnraTejn> ccaepanT Hacoc (komh- 
peccop) BhicoKoro aaBJieHHH h u&mmjwme craft Kopnyc c paaMemeHHM BHyr- 
pii Hero nopmneM, saKjnoueKHuft b oxjia^aioiEyio pyGamKy fljia i^ipKyjmpyiomefl 
b ee nojrocTH oxjia^ajome^ jhh^kocth, npirceM oC-ecne^eHO BCTpe^Hoe ebh- 
KeHne • paOouero Tejia b Kopnyce h oxjia^aioinen hmekocth (iMTaTejn>HOft 
hhekocth) b pyGannce, a BXOjjHoe OTBepcTue pyCamra coeflHHeHo TpyGonpo- 
BOflOM c BHxoflHHM oTBepcTneM Hacoca ( KOMnpeccopa) . 



Koflu, HcnoJiwyeMue &jw ofoaHaieaua crpan-*uieHOB PCT ua THTyjn>HMX aHcrax 6pomx>p, b Koropux 
ny6jzHKyiOTCfl ueamyiiapo/mue aaaBKH b cootbbtctbhh c PCT. 
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CnocoS ocymecTBJieHHfl 
pereHepaTHBHoro ipncaa TennociuioBoro ycTpoiioiBa 
h ycrpoHCTBo fljra ero ocymecTBJieHHE 

* 

QSilSCTL T9XHHKK: Jl306p9T9HJ19 OTHOCHTOH K OSiiaCTH T9ILZO- 

TexHHKH h uome? 6htl HcnojasoBaHO npi-i coBzamm jh Mosepmraaipni 
TpancnopTHUx Teii20BH>: flBiiraTejieH h CTanHOKapHhix renaociuioBUx 
ycxaHOBOK. 

IIpeflniecTByiomMiVypoEeHfc TexHHKH: H3B9ct9h onocoG ocymec?- 
3JI9HHH perenepaTHBHoro napoTypGnHHoro upiKJia TeiurociuioBon ycTS- 
hoekk Ha HHBKOKHnanpix EemecTBax, coflepacameK TypGiiHy, KOH#eHca- 
top, pereHepaTop h KOMnpeccop,. e kotopoh eaaaHHyio qacrc napa, 
OTpaCoTasniero b TypfiHHe h oxjiaameHHoro b perenepaTope, caaiMaioT 
b Kownpeccope ao Hasan&Horo flasjieHKH k nosaiOT rjir HarpeBa b 
BepxHioio CTyneHL pereHepaTopa 113. 

K HeflocTaTKSw HBBecTHoro cnocoGa moorho oth9CTh ero ebbkhS 
KH£ HB-sa 6ojn>nmx 3HeprosaTpaT Ha npHBOfl Kownpeccopa. 

HanOojiee Gjzhbkhm hb hbbgcthhx nc iexHiraeoKoft cymHocTH h 
flooTMraeMOMy/ pesyjiLTaTy hejih9TCh cnocoG ooyxneoTBJieHHH pereHe- 
paTHBHoro-napojKiiHKOCTHoro mmjia TeimocimoBOH ycxaHOBKH, bkjtco- 
^ff HarpeB jngpcDro paSo^ero Tejia, napooBpasoBaHHe, paoimipe- 
Hue, pereHepaTKBHufi oteos Tenna c KOHfleHcaiiHeA k cauarae, npa- 
tok, napocepaaosaHHe nponsBOflaT e naposoM KOTJie sa o^eT tsjuio- 
th crc-panna Tomnraa, a Ha paoimipeHHe HanpasjraiDT cyxofi HacameH- 

HHK nap CO CT9II9HLK3 CyXSCTH, 5JIK3KOM K 9£HHime [22. 

HesocraTKOM yKSBaHHoro cnoooGa ksjih9tce hhbk^ . skdhomotbccsl 
:i3-3a GojiLinoro Ksjsrcecras Tenaa, BHSpacaaaeMoro e ci^yasH}^ 

9 
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cpefly- 

M3BeCTeH TaKJKS EapOJKHflKOCTHUft flEHTaTeJIL C BH9IIIHHM EOflEO" 

flOM Tenjia, coflepjKamufi ipuiHHflpiraecKiia Kopnyc, b TopueBHx ctgh- 
icax KOToporo BmiojnieHH sxoflHoe k BuxoflHoe 11 - KsesHe» otb9pcthh 
fljifl pa6otiero Tejia, c paaMemeHHUM BHyrpn Hero nopiraeM, aaKJDo- 
yeHHHft b oxjiajKHanmyro pyCanKy c TopijeBUMH CTeHKaMH, BunojffieHHjio 

C BXOflHHM H BHXOflHUM OTBepCTHHMH flJIH IIOflEOfla H OTBOfla LppKyJIH- 

pyrameft b ee nojiocTH oxjiaawaiomefl jkhakocth [33. 

HeaocTaTKOM yKaaaHHoro flsnraTejiH hejih9tch rhbkhA kd3$$h- 
i^ieHT nojiesHoro fleftcTBHH (KT5D HBuraTejiH, CBHsaHHtifi c Majiofl 
a$$eKTHBH0CTi>K) npoijecca HcnojibBOBaHKH Tenjia. 

3afla^a pemaeMan HBoOpeTeHHHMH, coctoht b noBHmeHini ad^eK- 
thbhocth uf&uia. TexmraecKHM peayjiLTaTOM hejihgtch noBtnnsHHe 
3kohomh*ihoctk cnoco6a k ycTpoftcTBa. 

yKaaaHHttfi pesynLTaT aocTiiraeTCE TeM, oto b cnocoGe ocy- 
mecTBJieHHH pereHepaTHBHoro napoawEKOcraoro UHKJia TenjiociuiOEOfl 
ycTaHOBKM, BKnraqaiomeM HarpeB m^KDVO paSoxiero Tejia, nepeBOfl 
ero b napoBjio ifcasy, pacnmpeHne c nojiyqeHHeM aHeprra, pereHepa- 
tkbhhSi 0TB03 Tenjia ot cpaGoTaBmero ripn pacnnipeHHH Tejia h koh- 
AeHcaipm nocjiejEHero; HarpeB pa6otiero Tejia Be^yr flo TeMnepaTy- 
pn, He npeBmnaiomeft ero KpHTiraecKoB TeMnepaTypti, h npw CTeneHH 
cyxocTH OjnisKofl k HyjiK), a napooCpasoBaHHe Eeayr npn pacmHpeHHH 
(5eB noflEOfla Tenjia. 

KpoMe Toro ? . e npHBeneHHOM smne cnocoOe BHaqajrenarpeB pa- 
eo^9ro Tejia Beflyr RonommTejrtKQ TenjiQM oKpyxaransa cpe^n, a pe- 
reH9paTHBHtn!i otbos xenjia aaKaHmiEaioT npn CT9II9HH cyxocTH pa6o- 
tiero Tejia bosmojkho Oojiee 6jM3KDft k Hym 

KpoMe Tore, . HarpeB paScqero Tejia npoHBBOflHroa HCKJDoraxejtt- 

J1HCT B32LMeH M3faflTOrO 
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ho TenjiOM oKpyacaionisE cpe#H, a pereHepaTHBHHft otboa Tenjia aa- 
KBH^iBaioT npn GTeneHK cyxocTH paGo^ero Tejia bobmoxho Gojiee 
GwBKOti k Hym 

3aHBJiHeMhifi cnocoG peaJHiayeTCE b KOHCTpyKiiHK napoaaiflKOCT- 
Horo flBHraTejiH c BHemHKM noflBOflOM Temia, coflepjKameft Hacoc ( 
KOMnpeccop) BHCOKoro ^aBJieHHH h imnHHflpiraecKKfl Kopnyc, b cTeH- 
Kax KOToporo BmiojiHeHH BxoflHoe h BHXoflHoe OTBepcTHH flJiH paGo- 
qero Tejia, c pasMeqBHHUM BHyrpn Hero nopmneM, saKJimeHHHft b 
oxjiajfwaiomyH] pyGaniKy c topij&bhmk cTeHKaMH, BunoimeHHyjo c bxozj- 

HfalM H BHXOflHLIM 0TB6pCTMflMH flJIH UHpKyJIHpyiDIH9Jl B ee IIOJIOCTH OX- 
JESUfQiaiOXppfi JKHflKOCTH; BXOflHOe H BHXOflHOe 0TB8PCT1IH B KOpnyce flJIfl 

paGo^ero Tejia h sxoflHoe h BaxoflHoe otbbpcthh b pyGamKe ajih ox- 
jiajKflaiomefi 'xhbkocth bhiiojihshh y npoTKBonojio^HHX TopijeBux ctshok 
Kopnyca h pyGaniKH, npiraeM BHXoflHoe OTBepcrae pyGamKW BHnojmsHO 
co CTopoHH BxoflHoro OTBspcTKH Kopnyca, a Bxo^Hoe OTBepcTHe py- 
GamKM coeflHHSHO TpyGonpoBOflOM c bhxoahhm OTBepcTHeM Hacoca 
( KOMnpeccopa) . 

BaRBjmemPi cnocoG h ycTpoficTBO npeflCTaEJieHH qepTeataMK, 

- Ha $ht. 1 HBoGpa^ceHH npoujeccH H3MeH8HHH coctohhhh paGo- 

% 

vbtq Tejia b I-S flwarpaMMe sjih oGmero cjiy^aa peajmsaiflra; 

- Ha $ht. 2 cxeMa yciraHOBKH (flBuraTejiH). rjir oGmero cjiyuan 
peajmaammi. Ha cxeMe saHH xapaKTepHue napaMeTpti paGo^ero Tejia 
no foir. 1; 

- Ha <£ht. 3 Kso6pa?seHH npou;9GCBi * H3MeHSHHH coctohhmh paGo- 
*iero Tejia b I-S flHarpaMMe ajik qaoTHHx cjiy^ae3 peajmeaiflni; 

- Ha $ht. 4 cxeMa ycTaHOBKH (flBPiraTejiH) bjuj ^acTHLix cjiy- 

jiHCTB3aMeH rabflToro 
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EKarpaMMH Ha $nr. 1 h 3 nocTpoeHH no xapaKTepucTHKaM pa- 
Goqero Tejia, mbbgcthhm rjir cyxcro HactmeKHoro napa h jkhbkocth 

no KPHBOfl Hactm^HHH. 

KpHBHS nOCTOHHHOft CTeneHH CJTXOCTH nOCTpoeHH TaKtfS H3B6CT" 

hhm chocoGom no aaBHCHMocTH - WSjj-S 1 )/(S" -S 1 ). 
. Ha $nr. 1 noKaaaHH npoijeccy: 
1-5 - npoijecc asHaOaTuqecKoro pacnzripeHMH paGoqero Tejia c 
napooGpasoBaHHeM; 

5- 6 - npoutecc pacmnpeHMH paGoqero Tena c napooGpaaoBami- 
eM # nocTeneHHOft KOHfleHcaiXHefl: napoBoft qacTii paGoqero Tejia n pe- 
reHepaipieft Tenjia; 

6- 3 - npoijecc oxjiaaweHEH paGoqero Tejia c KOHseHcaipsfl 
ocTaTKa napa; 

3-3 - cm.me paGoqero Tejia HacocoM (kbk oGhiqno, Ha fluar- 
paMMe He iraoGpaaceHo) ; 

3- 4 - HarpeB cacaToro KH#Koro paGoqero Tejia TeiuoM pereHe- 
partHH; 

4- 1 - HarpeB cwaToro paGoqero Tejia TenjioM TonjniBa, 
BtiiflKoe paGoqee Tejio, c^aToe nmaTejiLHHM HacocoM, noaaeTCH 

qepes perenepaTop b HarpeBaTejn>, rae 3a cqeT cropaHHH Toiunma 
HarpeBaeTCH so M3KC hmsjil ho# TeMnepaTypn miKJia, He npeBumaiomeft 
KpnTiraecKyio TeMnepaTypy BemecTBa paGoqero Tejia, a aaTeM - e 
paOotma opraH (TypGiniy mm nopnnieBoa munraflp). B conaax TypGn- 
hh mil npH flBiwteHHH nopnma e peByaaTare yuBKbmexm flaEJieHHH 
paGoqero Tejia npoiicxoflHT ero pacnnipeHHe k qacTH^Hoe napooGpa- 
soBaHHe. OGpaBOBaBirailicH nap npon3BOflHT MexaHnqecKyro paOoiy. 
OflHOBpeMeHHo ot paGoqero Tejia OTGnpaeTca HeKOTopan *iacT£> Tenjia 
(e EHfle Tenjia KOHfleHcamm) sjh pereHepaTHBHoro noaorpeaa wsxer. 

' JlHCTB3aMeH M3bflTOrO 
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TGJILHOfl JKHflKOCTH. OCTBTOK napa KOHfleHCHpyeTCH. 

SaHBJiHGMHfi cnocoG e oGe^gm cjiy^iae nosBOJiHGT nocjie coBepme- 
Hiw paSoTH npii pacfflMpeHrai Gojigg nojmo nporaBOflHTL perGHGpaTHB- 
khPl OTEOfl Teiuia KOHflGHcai^iw ot cpa6oTaBmero TGna. 

CnocoG MOJK9T Ghtl peajmaoBan e napoTypGHHHHX ycTanoBKax 11 
nopmHeBHx flEHraTGJiHX oGltchhx KOHCTpyKuM. 

npewMymecTBOM npe^JiaraeMoro cnocoSa b qacTHHX cjiy^anx hb- 
jihgtch Gojigg EucoKan 33xSgkthbhocti> uyiFJia sa c*igt ncnojiLaoBaHHH 
fljiH Harpesa paGo^ero TGJia Ten.ua OKpy?Kaioin l e# cpesbi, gctgcteghho, 

npH IipiIMGHBHHH B yCTpOftCTBG B KaUGCTBG paGO^GrO TGJIB HK3K0KH- 

nnnpix egeugctb (HanpHMep, yrjieraicjioTH, arajiGHa t. n. ) , a Tarate 
Majian saBHCKMOCTb npoijGcca KOHflGHcaijHH OTpaGoTaBinero napa ct 
bhgiiihg# cpe^y, tbk kbk HGGojiLmofi ocTaTOK napa mowqt kohsghch- 
poBaTLCH, HanpHMep, ohslthgm mm npocTO yaajiHTLCH H3 UHKJia a 
aaMGHHTLCH cbgmgE nopipiGft jfCHflKoro paGo^Gro TGJia. 

UpouGcc KOHflGHcauira napa cacaTHew hsbgctgh (cm. , HanpiiMGp, 
UHKJi KapKO flJiH BOflHHoro napa). 

B npGflJiaraGMHz ^acTHHx cjiyuaflx pGrGHGpaTHBHHfl otbo# TGnjia 
ot paGoqGro TGJia saKaH^HEaioT npn ctghghh cyxocTH paGo^Gro TGJia 
E03M0KH0 Gojigg GjmsKOft k Hym OcTaTOK napa nOCJIG pGrGHGDaiJHIl 

HGBGJUIK (HG GOJIGG 1,0. ..1,5%), BTO MOHHO CHQTL, HanpilMGp, E 
KOMnpGCCOpG flO ffiHflKOrO CCCTOHHHH-, HG OXJiaffflaH npGflBapHTGJILHO 

OKpyjKaromGf: cpeaotf h kg aarpa^HBaa Ha castTHG aaMGTHoro kojih- 

^GCTEa 3HGprHK (0K0H T 4aTGJILH0G CJKaTHG flO HaqaJILHOrO flaBJIGHHE - 
nKTaTGJILHHM HaCOCOM) . 

B flaHHOit qacTPi cnocoG momgt Ghtl peajrasoBaH b napoTypGHH- 
hhx ycTanoBKax h nopniHGBHX napoBux HBHraTejiHX hsegcthhx 
KOHCTpyKitwa, y KOTopax HarpGBaTGJiL paGo^erc Tejia, paGQTaioipfi 
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Ha TonjiHBe, aaMeHeH nojiHOCTLio huh ^acTH^Ho Ha npocrofi TemiooG- 
MeHHHK (peSpncTHe TpyOn), noMemeHHHft b oKpytfaroiotyK) cpefly (bob- 
ayx, BOfly, Beujuo h t. n. ) . 

OnncHBaeMLifl npoijecc moxst 6htb H306patf9H b T-S #HarpaMMe, 
npeflCTaEJieHHoa Ha $ht. 3, rfle: 

1- 3 - npou;ecc aflHaOaTiraecKoro pacnupeHioi paCo^ero Tejia c 

napocCpaaoBaHHeM; 

3- 2 - npoijecc pacmnpeHKH paSo^ero Tejia c napooSpaaosaHHeM 

h oiiHOEpeMeHHOfl nocreneHHoa pereHepaTHBHOfl -KOHaeH- 
cannefi; 

2- 4 - npouecc a£Ha5aTiraecKoro oxaTHB ocTSTKa napa b konoi- 

peccope; 

4- 4 - npoijecc casaTKH aaiflKoro paOo^ero Tejia HacocoM (oGbra- 

ho b flnarpaMMax He HaoOpaataeTcn) ; 

4- 5 - npouecc pereHepaTHBHoro HarpeBa raiTaTejiLHOfl impr 

• ■ 

kccth TenjiOM KGHfleHcaipiH paGotiero Tejia; 

5- 1 - npoutecc HarpeBa nHTaTejn>Hoft jkhakocth TennoM OKpyaca- 

icmefl cpeflH h (npn hgoOxo^hmocth) TonjiHBa. 
Ha tor. 4 HaoGpaweHa cxeMa ycTaHOBKH ( #EHraTejifl) ajih pea- 
jiHaanHH onpicaHHoro BHme cnocoGa, BKJDoyaiomaa HarpeBaTejiL 1 pa- 
Oo^ero Tejia TenjiOM oKpyxaiomefS cpe^u h, npii HeoGxoflHMOcTH, Ten- 
jiom ronjniBa, paGomifi opran 2 ( TypGHHa hjih nopmHeBoft flBnra- 

Tejlb), fie asp ST Op 3 (oGfeTOIOft KOHCTpyKUJIH flJH napOTypOHHHHX flBH- 

raTejiefl) ? niiTaT9jn>HHft Hacoc 4, Kownpeccop 5 ocTaTKa napa, pe- 
renepaTop 6- 

PaSoqee Tejio, c;«aToe niiTaTeiLbHHM hecocom 4 h KOMnpeccopoM 
5 (ero napoEan tiacTt) , nojaeTCH ^epes pereHepa?op b HarpeBa- 
TejiL l, rfle TenjiOM OKpymiomefi cpeflLi h, npn HeoGxoflHMQCTH, 
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tiacTiraHO tgiihom cropaHHE TommES HarpeBaeTCH so MaKCHMajn>Hofi 
xeMnepaTypu ipiKJia, He npeBHmaioiu;e# KpimraecKyio TeMnepaTypy se- 
mecTBa paGoqero Te.ua, h noaaeTCH b paGomift opran. B coniiax 
TypSHHH miK npn sbjdk£Khh nopmHH b peeyjiLTaTe yM9Hi>meHHH saBJie- 
huh paSo^ero Tejia nponcxoflHT ero pacnnipeHiie b qacTiraHoe napo- 
oGpaaoBaHHe. OGpaaosaBiiMftcH nap npoM3BOfliiT MexamraecKyiD paOo- 
Ty. OfiHOBpeMeHHO c pacmnpeHiieM ot paGo^iero Te.ua OTGnpaeTca He- 
KOTopan qacTL Tenjia (b BKse Teima KDHseHcanHH napa) rjbi pere- 
nepaTKBHoro noflorpesa iMTaTenLHoft jkhakocth. Ej/kjl pacqKTHsaeTCH 
Tan, qToGu KOjmqecTEO napa, oGpaaoBaBmerocH npn pacmnpeHroi pa- 
Go^ero Tejia, no b em-rams Tenjia KOHfleHcaiiKK bobmohho Gojiee 
cooTBeTCTBOBaji KOJiiraecTBy Tenjia, KDTopoe mojk9t eochphhhtl pa- 
Gouee Tejio ( nKTaTe JiLHan jkhakoctiO npn perenepaTHBHOM HarpeEe b 
tom xb flHanaeoHe TeMnepaTyp. Torsa KOJtfreecTBO napa, OToGpaHHo- 
ro ot paGo^iero Tejia b seaapaTope 3 Gy^eT MPiHHMajiB hlim (saBHCH- 
mpM tojilko ot nafleHHH TGMnepaTypu npn Tenjionepefla^ie qepes • 
CTeHKy pereHepaTopa 6), cjiefiOBaTejn>HG, m paGoTa KOMnpeccopa 5 
GyaeT MHHHMajBHOft. 

Bo3MO«Ha,H b HGKOTopax cjiy^anx uejiecooGpaaHa, eaMeHa npo- 
ijecca OTfleJieHHH napa e aeaapaTope 3 h ero caetTHH b KOMnpeccope 
5 cGpocoM ocTaTKa napa b OKpyxaiomyio cpe^y. • 

npHHujnriiajiLHaH KOHCTpyKipsH paGo^ero oprana £BnraTejiH h 
ero perenepaTopa noKaaaHa Bbime Ha cxeMax ycTanoaoK £>ht. 2 (no- 
ampm 2 h 3) k dtair. 4 (noanmm 2 h 6). 

HpeMMj^ecTBOM npefljiaraeMoro napoa&iflKOCTEoro sehtstsjih he- 
JifleTca Kcnojn>30EaHHe cncTeMu oxjiaagqeHiiH pa6o T 49ro Tejia flBuraTe- 
jk sjee pereKepaumi Ten.ua s Ha^ajio ipiKJia, npn stom npesycMOTpe- 
ho HatfSojiee ag}&eKTH3Hoe jum pereHepaxHBHoro narpesa oxjia^flaio- 
( mnaTe jilhoSi) hhhkdcth scTperaoe flEimeHae pacmHpsnoinjsrocH 
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paoo^ero Teita h oxjiajftflaroinen jkhakocth. 

JlytiniHfl BapnaHT ocyEgcTBJieHHH H3 o6p© T9HHH: 

jfymmu BapnaHTOM hbjk&tch BapiiaHT, oeecne^HBasamifi Cojiee 
BUCOKjno 3$(|eKTHBH0CTL TeiLaociuioBoro ycTpoficTBa, npHMeHaramero 
fljia narpeBa pa6o*iero Tejia Tenao oKpyflaioiiiefi cpeflbi. 3tot sapHaHT 
e HacToamse bp©mh ii;ejiecoo6pa3HO npiiMSHHTb hjih cTamraHapHHX 
TenjiociuioBHX ycTaHOBOK, b kotophx b KawecTB© HarpeBaTejiH pa6o- 
qero Tejia mohho Hcnojn>30BaTi> oKpyjKaKjmyK) cpesy c nojioMHTejiLHofi 
KpyrjiorofliwHofi TeMnepaTypofi (b rpa^ycax C ). 

fljK TpaHcnopTHUx yciaHOBOK ( flBiiraTeJieS) b saHHOM sapnaHTe 
HeoCxoflHM noflCop EemecTBa paGomix Teji c Kpi-iTircecKOfi TeMnepaTy- 
pofi MHHyc 20 . . . MHHyc 40 C h onpeflejieHHe ajih 3tkx BemecTB xa- 
paKTepncTHK napa h jkhskocth no kdheoh HacmmBHua h b oGjbcth 
BJiaKHoro napa, vera b HMemmeHca joraepaType b HacToamee BpeMa 
Hei. 

Mcto^hhkh HHifjopManini: 

1. ABTOpCKOe CBMfleTeJIBCTBO CCCP N 162542, KJL F 01 K 
25/10, 1962. 

2. Khphhhh B. A. v. flp. TexmreecKas TepMOflHHaMHKa. if. , 
SHepriia, 1974, c. 339. 

3. ABTopcKoe CBHSeTejacTBO CCCP N 989120, Fjl F 02 G 

1/04, 1981. 
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ffiopMyJia H30&P8T6HHH 

1. CnocoG ocymecTBJieHHH pereHepaTHBHoro napoxunwocTHoro miKJia 
TenjiocHJioBoro ycTpoficTBa, BKjnrcaionarii Harpes aa-mKoro paOowero Tejia, 
nepeBOfl ero b napoByra $B3y, pacmnpeHne c nojiy^eHHeM aHepran, perene- 
paTHBHHft oTBOfl Tenjaa ot cpaOoTasfflero npn pacmHpeHHH Tejia n KOHfleHca- 
loco noazieflHero, oTmraaionpifiCH T6M, oto c itejn>K3 noBHmeHHH 3i£$eKTHB- 
hocth, Harpes paSo^ero Tejia Besyr flo TeMnepaTypn, He npeBtnnaioineit ero 
KpHTireecKoft TewnepaTypu, h npn CTeneHH cyxocTH GjmsKOii k Hyjno, a na- 
poo6pasoBaime seflyr npn pacmiipeHHH See nossojta Tenjia. 

2. Cnoco6 no n. 1, OTjnraaiomiiflcH TeM, *no Harpes paOo^ero Tejia 
BefljrT flonojmHTejcbHo TenjioM OKpyasaionjeft cpeflH, a pereHepaTHBHHft otboa 
Teima aaKaH^HBaioT npn CTeneHH cyxocTH paCoqero Tejia 6jH'I3ko£ k Hym 

3. CnocoO no n. 1, OTjm^aioiipiiicH Tew, ^to HarpeE paSo^ero Tejia 
Beffirr HCKjnomrrejiLHo Tenjiow OKpyrcaranpfl cpe^n, a perenepaTHBHLifl oteoa 
Tenjia aanaHmiBajOT npn CTeneHH cyxocTH paOo^ero Tejia OjnraKoft k Hym 

4. naporaiflKocTHHfi flBMraTejib c BHemHHM noflBOflOM Tenjia, - coflepaca- 
npifi nacoc (KOMnpeccop) BHCOKoro gaBJieHHH h ipurnHflpH^ecKHft Kopnyc, e 
CTeHKax KOToporo BHnojmeHhi sxoflHoe h snxoflHoe otbspcthh Rjm paCoqero 
Tejia, c pasMemsHHbQ/i bhjttph Hero nopiraew, aaKJnraeHHuft b oxjia^aKnono 
PyOamKy c TopijeBHMH CTeHKaMK, BHnojiEeHKyio c bxoehhm n bhxoahhm ot- 
BepcTPiHMH flju? impKyjmpyiomefi b ee nojiocTH oxna^flaiomefi wihkdcth, omh- 
qaropftcH TeM, ^to Bxo^Hoe a BaxoflHoe OTBepcTHS e rapnyce h ExcsHoe 
h BHXOflHoe otbspcthh e pyOamKe BbmojmeHH y npoTHBonojiojKHHX tocijsbhx 
CTeHOK Kopnyca h pyOanncH,- npiraeM Bb&oflHoe OTBepcrae pyOamrai BunojiH9- 
ho co ctopohu sxosHoro DTBspcTHH Kopnyca, a EsosHoe OTsepcTHe pySani- 
kh coefltmeHo TpyGonpoBOflOM c buxoehum OTBepcTHGM Hacoca (Kownpecco- 
pa). 

J1HCT B33.MCH H3bflTOrO 
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H3MEHEHHAH 40PMYJIA H30EPETEHI1H 

[nojiyneHa MescaynapoflHUM 6iopo 03 anpeju 1995 (03.04.95) (1 CTpamma)] 

1. CnocoG: :^TrcjTuet;TBJieHHfl pereHepaTHBHoro napoaomKOCTHoro KHKJia 
TenjiocmioBoro ycTpoflcTBa, BKJiiowaionmn HarpeB xmiKoro paGowero Teaa, 
nepeBoa ero b napoByio Qaay, pacnmpeHHe c nanyweHHeM sHepnm, pereHe- 
paTHBHhtf! oTBoa Tenjia ot cpaCoTaBmero npn pacnwpeHHH Tejia h KOHueHca- 
uhjo nocjieaHero, OTJUwajoiDHKcH TeM, ^ro c u,ejn>io noBfanneHHH s^kthb- 
hocth, HarpeB paGoqero Tejia Beayr ao TeMnepaTypu, He npeBmnaiomeft ero 
KpwrmecKofi TeMnepaTypu, h npn CTeneHH cyxocTH Gjokkoh k Hyjuo, a na- 
pooOpasoBaHHe Beayr npH pacnwpeHHH Ge3 noaBoaa Ten.ua. 

2. CnocoG no n. 1, oTjnraaioinHHCH TeM, mto HarpeB paCo^ero Teaa 
BeayT flonojfflHTejibHo TenjioM OKpyjuarameH cpeau, a pereHepaTHBHun otboa 
Tenjia 3aKaHqHBai0T npn cTeneHH cyxocTH paGo^iero Teaa bosmoxho Ooaee 

6JIH3KOH K HyjUO. 

3. CnocoG no n. 1, oTJuraaioinHHCH TeM, tiro HarpeB paOo^iero Teaa 
BeayT HCKjnowHTejiLHo TenaoM oKpyaaioineH cpeau, a pereHepaTHBHun otboji 
Tenjia 3aKaH*iHBaiDT npn CTeneHH cyxocTH paOowero Tejia bosmoxho Goaee 
Gjih3koH k Hym 

4. Ilapo jiqwko c thhh ABHraTejiL c BHemHHM noflBOflOM Tenaa, coaepaca- 
mHH Hacoc (KOMnpeccop) BhicoKoro aaBJieHHH h Kopnyc, b CTeHKax kotopo- 
ro BunojiHeHu BxoflHoe h BbKojHoe oTBepcTHH jJiH paCo^iero Teaa, c pas- 
MemeHHhiM BHyTpH Hero HcnoaHHTeaLHUM opraHOM, 3aKJiKraeHHbifl b oxaaflaaio- 
myio pyGamKy c TopueBhiMH CTeHKaMH, BbinojiHeHHyio c bxouhhm h buxoahum 
oTBepcTHHMH zuw UHpKyjiHpyioineH b ee noaocTH oxjiaawajoinefl .wkoctk, ot- 
juwajonmHcH TeM, wto BxoflHoe h BtJxoflHoe OTBepcTHH b Kopnyce h BxoflHoe 
h BbKOflHoe OTBepcTHH b pyGamKe BunojmeHu y npoTHBonoaoxHta Topu.eBux 
CTeHOK Kopnyca h pyGamrai, npireeM BbixoflHoe OTBepcTHe pyOanKH Bfaraojme- 
ho co.cTopoHu BxoflHoro OTBepcTHH Kopnyca, a BXoaHoe OTBepcTHe pyGam- 
kh coesHHeHO TpyGonpoBojoM c BhixojHUM oTBepcTHeM Hacoca (KOMnpecco- 
pa). 

H3MEH£HHUR JIHCT (CTATbfl 19) 
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OBtflCHEHHE B COOTBETCTBHH CO CTATbEfl 19(1) 



I • Ha ocHOBaHKH. cTaiiH. 19 ( nyHKTa I h 2 ) .ZJoroBopa o naTeurHoS 
Koonepaipra ( PCT ), a Taicse npaBima 46 HHCTpymgiH k PCT, 
3aflBHTejn> npocHT .MesyjyHapoflHoe 6jago BBecTH b $opMyjiy H3o6peTeHHa 
( jmcT 9 saflBKH ) cjneflyBiipie H3M6HBHU2: 

a) b nyHKTax 2 h 3 gjopMyjiu BMecio nocjieflHeu b nyHKTax ^pa3H 
"npE. cieneHH cyxocTH pafiouero Tejia 6jra3Kofi k. Hyjuo" sanncaTB $pasy 
"npiL crenemi cyxocTH. pa6o«ero Tejia bosmosho fiojiee djni3Kofi K-Hyjm". 

CJiOBa n B03M03HO dojiee n nponyqeuH b sthx nyHKTax annidowHo, ohh 
HMewrcfl b TeKCTe onncaHHE n3a5peTeHHH ( en. jdict 2-CTpo^Ka BTopan 
CHH3y, jihc? 3^-CTpo^Ka BTopan cBepxy h -thct 5-CTporaa 9 CHH3y ). 

6) b nymcTe 4 g?opL5ynH ( CTpo*iKa nyHKra 2 CBepxy ) §pasy "upuniHfl- 
p*reecKn£ Kopnyc" 3aMeHim> cjiobom "Kopnyc", a spasy "c pa3weqeHHHM 
BHyrpn Hero nopmHSii" (cTporaa 4 ) saneHHTb gjpasc-S "c pasMerneHHHM 
BHyrpn Hero h cn o jihht e jibhhm opraHOM". 

3to Heo6xo,ipMO, t.k. MaTepHajm 3anBKH npe^ycMaTpiiBaDT KOHCipys- 
THBHoe HcnojmeHHe ^HrauejiH Kaic.B BapwaHTe noppiHeBoro, TaK h b 
BapiiaHre TypdnHHoro flBuraTejiH ( cm. cipo^Ka 9 jmcTa.I, CTpo^ica 23 
sacra 4, cipotnca 5 JMCTa. 5 , CTporaa 22 jracTa~6 , CTporaa 4 aKesa 7 
H $ht. 2 h 4 ). 



b) 3TH n3MeHeHHjj npocHM Tarae cooTseTCTBeHHO BBecra b pe&epaT na 

JIHCTe 10 OnHCaHHH H306peTeHHK ( CTpO^ZKH 15 , 19 H 20 ) . 

2. ' B oraeTe o MezflyHapoflHou noHCKe C KCTara.- npncjiaHHOLi saaBH- 
Teaa oes noflrracH ynojiHouotieHHoro jnma ) b KauecTBe flOKyiaeHTOB, 
"nopotianpix H0BH3Hy h HsoopeTaTejibCKnT: ypoBeHb" yKasam naTeHTH 
poccm P 2006597 a 2008479 ( mumi « 4856718 ot 2I.06.90r. ), 
coflepsame koto P hx pacicparo fl o nofla^H . HacTO^eS saasKH Tax » asw- 
P or nytf^Kai^i b B^exene HsodpeTeanT. Pocchh 13 2 ot 30.01 .94r. 
h R? 4 ot 28.02.94r., cooTseTCTBeHHO. 

IfeocKi stot 4*kt cmiTaTb He npeiisrcTBy^ » OT ° B ™" M 
H3o5peTeHiL*, t.k. no fl a*a HacTO^ei- sajiBKH apomftt* 
„ ~ woomTPw c h&th nyd jniKaHHK . 
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CooTBeTCTgyaqas npocbda 6ms. HanpaBaeHa. b Ilojiyiaxqee Befla:cTBa 

CSOnpOBOflHTeaBHHIS IIHCLMOM. K UaTepHaJEUd sajSKH, IipHHHTa Id BO BHIE»ia- 
HHe, H0-, BepOHTHO, B IIOHCKOBHf: OpraH K 30HC 3THM BSflOIiCTBOM He 

Hanpas^eHa ( Konws conpoBO,zHiTejibHoro ustcbua. npnaaraeTCH ). 

'3, 3 oT^eTe o Mei^jyHapoflHOLS noacse b Ka^iecTBe flOKyMSHTOB, 
"nopo^a^HX H3o5peTaTejibCKidi: yposeHb" yicasaHH onacaHHE H3o5peTeHHfi 
no aBTopcKHii. CBHfleTejiBCTBaM CCCP i« 2 70147 h I32I906 . 

no MHeHHio oaHBHTejiE CBefleHHE yKa.3aHHEK flOKyiyieHTOB He Tpetfywr 
n3MeHeHH:*: fysopysyma nsoopeTeHHs paccMaTpiiBaeivio": 3asBiai, 
H3o6peTaTejibCKHe samara, pemaeune bcbuh sthmh n30(5peTeHHJ3o:, h nyra 
hx pemeHHE npHHiDinHajibHO pasjnraiffii, a H3BecTHHe k HOBHe npH3Hasn 
5PEwyji H3odpeTeHHT- no coflepcaHao, cbohu CBo:':cTBaivi h cbyHKniiflM 
He coBnafla^T • 
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Aanmie o naTeHTax-aHaiio- 



* 0co6ue KaTeropHH cciwohhmx 
M A" -flonyMeHT, onpefleJiaiomHft 06- 

IUHft ypOBSHb T6XHHKH • 

"E" -6ojiee paHHHfi AOKyMeHT, ho 
ony6JiHKOBaHHMfl Ha Aary 
MeHAynapoAHOft noAaHH hum 
nocjie Hee. 

"0" -AOKyMGHT, OTHOCaiUHflCH R 

yCTHOMy paCKpUTHH) , 3KCTIO- 
HHPOB aHHK) H T • A • 

"P" -AOKyMeHT, ony6jiHKOBaHHWfl ao 
A&tw MeKAynapoAHoft noAann, 
ho nocjie AaTW ncnpainHBae- 
moto npuopHTeTa. 



** 



#1 



T"-6ojiee no3AHHft AonyweHT, 
ony6*HKOBaHHUfi nocae 
AaTu npwopHTeTa h npn- 

BeAGHHUft AJia nOHHMaHHH 

H3o6peTeHHa . 
X"~AOKyM8HT, HMeiomHA Han- 
&oaee 6nH3Koe OTHomeHHe 
k npeAMeTy noncna, no- 

pOHamHft HOBH3Hy M H306- 

peTaTejibCKMft yposeHb. 

Y"— AOKyM0HT , nOpOHaiUHft M30 

6peTaTe^bCKHft ypoBeHb b 

COHeTaHHH C OAHHM HflH 
HOCKOJlbKHMH AOKyMeHTaMH 

Toft ae KaTeropHH, 
& " — AOKyMSHT , aBJiaioiiiMftca 
naTBHTOM-aHajior om . 



flara AaftCTBHTeJibHoro saBepme- 
hhh MeaAyHapoAHoro noHOKa 
31 aHBapa 1995 (31.01.95) 



flaTa OTnpaBKH HacToamero ot 
neTa o MeaAyHapoAHOM noncKe 
7 *eBpana 1995 (07.02.95) 



HaHMeHOBaHne h aAPec MeHAyHa- 
poAHoro noHCKOBoro opraHa: 

BcepoccHflcKHA 
HayHHo-HccJieAOBaTeJibCKHfl hhcth 
TyT rocyAapcTBeHHOfl naTeHTHoft 
3KcnepTH3U, PoccHa, 121858, 

MocKBa, BepeanoBcuaa Ha6. 30-1 

*anc (095) 243-33-37, TeaeTaftn 114818 II0JIAHA 



YnoJiHOMoneHHoe jihuo : 

JI.ToBopyxHH 
Tea- (095)240-58-88 



*opMa PCT/ISA/210 (BTOpofl jihct) (nxwib 1992) 
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PCT/RU 94/00123 



C. (npoAOJiaeHHe) flOKYMEHTLI, CHHTAKMHMECH PEJIKBAHTHLWM 



KaTero- Ccwikh Ha AOKyMOHTu c yKa3amieM, r*e 
PHa *) J B03M0HH0, pejieBaHTHHX nacre** 
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nyHKTy No. 



SO, Al, 1321906 (BEHHrAPflT A.T.), 7 hkuih 
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BwwiJieTeHb M3o6peTeHHft, No 4, 1994, 
BHMHIIM (MocKBa), c.lll, RU, CI, 
2008479 (TJIArOJIEB E.B. h apyrHe), 
28 *eBpana 1994 (28.02.94) 



$opMa PCT/ISA/210 ( npoAojiseHiie BToporo ^iHCTa) (hhmii> 1992) 
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ABSTRACT: 

The invention can be applied in the production and modernisation of 
transport heat engines and stationary thermal installations. The proposed 
method in essence involves heating a liquid working medium, conversion of that 
medium to the vapour phase, expansion of the vapour to obtain energy, 
regenerative removal of heat from the medium which has been spent by expansion 
and condensation of the medium. The working medium is heated to a temperature 
not exceeding its critical temperature and at a dryness of close to zero, 
vapour being formed by expansion without any heat being supplied. In addition, 
the working medium is further heated using ambient heat and the regenerative 
removal of heat is terminated when the dryness of the working medium is close 
to zero. The working medium may also be heated using only ambient heat under 
the same conditions of regenerative heat removal. The proposed engine for 
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implementing this method comprises a high-pressure pump (compressor) and a 
cylindrical housing which accommodates a piston, the housing itself being 
enclosed in a cooling jacket for a coolant liguid which circulates in the 
jacket's interior space; this arrangement ensures that the working medium in 
the housing and the coolant (supply) liguid in the jacket flow in opposing 
directions, while the inlet aperture of the jacket is connected by a pipe to 
the pump (compressor) outlet aperture. 
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